According to the recent earthquakes, the asymmetric buildings suffer from severe damages caused by increased torsional response. The new seismic codes try to take into account this effect and during the modeling it is difficult to assess all the parameters that have an influence on the behavior of this kind of structures. In this work, a study on the influence of the effects of torsion on the behavior of structure is done. The proposed structures consist of an irregular 3-storey reinforced concrete frame with infinitely rigid slabs. The uncertainties of input parameters, such as seismic Arias intensity, peak ground acceleration, predominant period and output ones such as, inter-story Drift, and dynamic eccentricity upon the torsion is investigated. Using a finite element code, dynamic linear and non linear time analysis and pushover analysis have been performed, based on 116 seismic records with a magnitude varying between 6.2 and 7.7.
Introduction
The effect of torsion on building response is a complex problem for even single storey structures because so many parameters are involved in the description of linear and nonlinear torsional response. Among them the influences of the lateral and torsional frequencies have been investigated [1] . Researchers also have varying opinions as to how to effectively incorporate torsional effects into analytical models for building design. Current building codes torsional provisions are only applicable to buildings which are essentially uniform vertically with relatively symmetric floor plans [2] . Several studies concluded that current code provisions may overestimate or underestimate the design shear forces [3] . The equivalent static torsional provisions of certain building codes may lead to non-conservative estimates of peak ductility demand particularly for structures with large eccentricity [4] . In fact, there are important reasons for the occurrence of the torsion effect. The first is a non-uniform distribution in plan of the stiffness, mass or strength. The second is the rocking of foundation [5] . The response is influenced by the intensity of ground motion. Torsional effects are reduced with increasing plastic deformations, unless the plastic deformations are small [6] . Actually in addition to these methods other procedure appears which is: the Extension of N2 method for pushover-based seismic analysis and the Modal pushover analysis to estimate the seismic demand compared with a classical single mode pushover analysis [7] . Most studies examining torsional response of multi-storey buildings focus on shear frame structures [2] . The present study, takes into account the influence of torsion effects induced on the behaviour of an asymmetrical low rise structure. For this purpose we have chosen one hand to focus our study specifically on some parameters such as: the capacity curve in the both of directions, the inter-story drift (ID), and the dynamic non accidental eccentricity. On Other hand to quantify the uncertainties of input: such as seismic intensity (Ia), peak ground acceleration and Predominant period and output parameters: such as the inter-story drift (ID) and dynamic eccentricity. The Monte Carlo simulation probabilistic analysis technique is used. To do it, dynamic analyses using the finite elements software GEFDYN [8, 9] .
Description of the studied cases
The building selected in this studied is 3-storey RC frame structure with rigid slab. Detailed information on the structure is available in Faradis (2000) [10] . A plan and a front view of the building with beam spans and storey heights are reported in Fig. 1 .
Figures 1. Geometry and transverse section description of structures
The total masses is calculated in accordance to the criteria set by Algerian seismic code [11] , a mass of 55.36 tonnes for floor 1 and 2 and 54.46 tonnes for the roof was considered, the elastic modulus E of the structures is equal to 206000 MPa and the Poisson's ratio is ν =0.2. The distance between the center of mass (CM) and the center of rigidity (CR) is eccentric with respect to the centre by (0.35; 3.92) m. The dynamic elastic analysis on fixed base gives a fundamental frequency (fstr) of 1.61Hz (T1=0.623s). In order to introduce the non-linear properties of the column elements (C1 to C9 and C6), a plastic hinge model has been used. Fig. 2 displays axial force-bending moment ) ( N M − diagrams that control the yield function of the non-linear plastic hinge columns of the structure.
Figures 2. Geometry and transverse section description of structures

Input ground motions
In order to define input motions to linear (EL) and nonlinear (NL) dynamical analysis, a selection of recorded motions is used. The adopted earthquake signals are proposed by (Ievolino and Cornell; Bradley and al. and Sorrentino et al.) [12,13 and 14] . Thus 116 unscaled records were chosen from PEER data base [15] . It can be noted that the mean response spectra is consistent with the response spectra of type soil-S1 of RPA99-V2003 [11] scaled to the mean outcropping a max (PGA).
The parameters that incorporate the amplitude and duration of the ground motion Arias intensity (Ia) is an earthquake severity measure that correlates well with several structural demand measures. This intensity is defined as follows Eq. (1):
T is the duration of the earthquake and g is the gravity acceleration. The effect of the predominant period Tp (s) is also studied as the Arias intensity, the mean period (Tm) and the peak ground acceleration PGA (ag max ) for the given input motion. The ranges of variation of these parameters for the input motions used are reported in Table 1 . 
Where: x σ is the standard deviation and x µ is the mean function.
Results and discussion
Several analyses (nonlinear dynamic (NL) and Push over (NSP)) were performed. Then the results in terms of capacity curves (base shear/top displacement), inter-story drift (ID) and dynamic eccentricity are presented.
Numerical simulations
The results obtained in terms of ultimate lateral strength ( u V ) Fig. 3a and Fig. 3b . As it can be seen, the ultimate lateral strength in y directions (163 KN) corresponding to the ultimate displacement (0.056 m) is greater than those on x direction (50 KN) corresponding to the ultimate displacement (0.02 m). This is due to the significant degradation in strength or stiffness.
(a) (b) Figures 3. Base shears versus Top displacements in both directions X and Y
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The inter-story drift (ID) is one of the simplest and most commonly used damage indicators. This is defined as:
∆ i is the relative displacement between successive stories and hi is the story height.
The results obtained in terms of inter-story drift in both directions shown on Fig.4 demonstrate that the result is very important at the first level in y direction this demonstrates that the structure suffered severe damage with 3.62% and 2.44% respectively on y and x direction. This limit ID is in accordance with the limit at collapse suggested by SEAOC 3 % [10] .
Figures 4. Inter-story drift in both directions IDx and IDy of structures
The results obtained in terms of the normalized dynamics eccentricity (defined as the ratio of dynamic eccentricity to the static eccentricity) are shown in Fig. 5 , it was observed that the eccentricities decrease when the arias intensity (Ia) increases and it is less than one.
Figure 5. Normalized dynamics eccentricities versus Intensity arias
Quantification of uncertainties
To confirm the influence of each earthquake parameters as well as to remove the covariates on the correlation between a given input variable and the response variable, a sensitivity analysis based on the partial correlation has been performed. The partial correlation coefficient (PCC) between two random variables Xi and Y given a set of covariates
,..., , ,..., 
With: β , α are the reliability index; i X , Y are the random variables and i \ X is the covariates; ρ is the partial correlation coefficients;
is the residual of prediction of Xi by X\i and
is the residual of prediction of Y by X\i ; i X & Yˆare the regression variable. The effect of the different input parameters on the inter-story drift (ID) parameter (in the both direction) using the PCC is given on Fig. 6a and 6b respectively. It can be observed the peak ground acceleration PGA (ag max ) is the most influent parameter with a correlation of 44.7% and 43.7% in both direction Y and X respectively. On Fig. 7 , the same observation is made for the Dynamic eccentricity with a correlation of 9.41%. Advances in Civil Engineering II
Conclusion
The study shows that the torsional response in multi-story structures (low rise) subjected to earthquake may be influenced by many parameters. Some of these effects as the inter story drift and the dynamic eccentricity are presented. It was found that for the studied cases: 1. In terms of capacity the lateral yielding strength is important in y direction; it corresponds to the ultimate displacement. This is due to the significant degradation in strength of the structure. 2. There is a good correlation between the code criteria in limit ID (3%) and the obtained result in both directions. The value IDy (3.62%) corresponds to the collapse of a building. 3. The normalized eccentricity decrease when the arias intensity (Ia) increase and it is less than one.
To generalize the obtained results, and study the existence of correlations between the structural characteristics and the input motion parameters, the parametric study has to be pursued for other cases such as median and high rise multistory buildings.
